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Why does user experience (UX) matter?
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— Design thinking process

e Effective Methods and Practices

 Main Categories of UX/Ul Deliverables
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Interpret UX using Cost-Benefit Analysis analogy
o Cost

- Physical effort (e.g. a mouse move/click, typing)
- Mental effort (e.g. remembering, thinking)
- Emotional effort (e.g. previous experience, perceived task difficulty,

look-and-feel)
e Benefit

— Get tasks done
- Delightful, enjoyable experience

o Ultimate goal: decrease cost/effort and increase benefit for our
users!
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Design thinking process

eo

Learn about

the audience Brainstorm
for whom you and come up
are designing, with as man ;
by observation creative ' Builda :
and inteview. Create a solutions as representation
Who is my point of view possible. of one or more
user? What that is boseg Wild ideas Oli youtr 'dfﬁs to Share YO‘;I"
. on user needs ;  show to others. rototype \
g?;itj;;to b5 and insights. encouraged. How can | show i%eq w)ilti your OvarsE ! WE
What are their my idea? original user for S esrE |
needs? Remember: A feedback. Choless | CHoleES
prototype is What worked? \ : /
Just a rough What didn’t? \
draft!

From: http://rawagency.se/wp-content/uploads/2015/11/Design-thinking.jpg
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Effective Methods and
Practices

e Field studies/user interviews

e Focusing on clarifying and improving
experiment processes

o Collaborating, collaborating,
collaborating




Field studies/user interviews

 With a beginner’s mindset and with an empathetic attitude

- Complex systems: sample environment devices, choppers, motion
conftrol, detectors, etc.

- Various levels of knowledge and skills: neutron scattering techniques,
the beamlines users work at, and computer programming

- Potential distractions: overwhelming amount of information, noise, time
pressure, unfamiliar terminologies, operating system, data format, etc.

 Motivate developers to identity and address usability issues!
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Focusing on claritying and improving experiment
Processes

o Two distinctive types of data acquisition needs:
— Routine needs with some established processes

- Innovative needs which explore unigue ways to use a beamline and
INncorporate new techniques

Some of the innovative needs may become routine needs later!
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Collaborating, collaborating, collaborating

e Infernally
- Developers within Instrument Data Acquisition and Controls group

o Externally
— Scientists and scientific associates
— External users
- Kay and all CS-Studio developers
— Ofther supporting groups
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Main Categories of UX/UI
Deliverables

 Meaningful live displays

e Instrument Q configuration planning
and handling tools

* Experiment automation tools




Meaningful live displays -

Dashboard

— Status
I | Beam Power (kW)
Primla::yga‘zz ey Scan Alarm
. Shutters No Alarm

Align Scan Alarm Enabled ~

\ DGS Crystal Align J \ Nested Loops ‘
— Proposal Information
Proposal #: IPTS-22777
Proposal Title: Crystal field
measurements of the
gamets R3Ga5012 (R =
Nd, Pr)
Team Members: 9QG;GQS;HDZHOU1978
(XCAMS/UCAMS)
[ Sample Details J
Sample Temp: 7.8811 K
— Run Inf
sean Staus: C scaming
Run Staws: o Rm
Run Number: 121644
Run Time: 708s
Neutron Counts: 1228648
Count Rate (counts/s): 1753
Int. Proton Charge: 0.9760 C

— Motor Information

Collimator: lout | @
Oscillating State:

Stationary

STOP MOTORS (except Collimator) |

Sli2 - Centers and Gaps | Sli2 - Blades

S2 H Center: -0.0000 -0.0000mm @

S2 H Gap: 11.9999 119999 mm @

S2VCenter 15000 1.5000 nm @

S2 V Gap: 36.9999 36.9999mm @
Attenuator 1: outof Beam @
Attenuator 2: outof Beam @
Omega: 5.0000 50164 deg @

—Chopper Information

Energy (meV): 120.000mev @
Chtrans: Chopper2 O
Mode: Automatic
Chopper Speed:

ToO: 150Hz @

Fermi 1: 1200z @

Fermi 2: 600Hz @

— XIY Plot

* W ala &

Min o V| autoscale Signal ROI 601689 843 els
Max 24 log scale Background ROl 2978 5els
siB 202.045 S
~CCR
K& A0SR | ® || -
4
3 1]
H]
557
% 3
]
v 4
2.
A3
27
5
v :
55-
[
i
R B T L LA L S e IR e e WA
15:40 15:50 16:00 16:10 16:20 16:30 16:40 16:50 17:00 17:10 17:20 17:30
2019-01-18
~ Lakesh: r P
Sample  Cold Finger Heat Shield COR12 Rotation
7.881K 5.441K 0.000 K
@ so06adeg  sTOP
Setpoint (K) 5000 K 0.000 K
0000 deg
Tolerance (+/- K) 2.0 20
Tweak 1.0000 deg More
ccraarm @ | Details
< >

Detector Q/E Plot | Detector Cursor Profiles

~ QIE Plot
2 Min 0
I} &) &I &
Max 5
autoscale
log scale
Signal ROI 3 Oels
s
£ Background ROI 0 Oels
wo
s s/B 1.000
a

Background

Signal

Reset ROIs To Defaults

0 2 4 6 8 10 12 14 16
Q (1/Angstrom)

Calc QE Enabled

BM1 Time Of Flight | Detector Time Of Flight Plot | BM2 Time Of Flight | Detector D-Spacing Plot

—Main Detector Time Of Flight

@®Log More Detail
1 1 1 I 1 1 1 1 I 1
1 1 1 I 1 1 1 1 I 1
- 1 1 1 I 1 1 1 1 I 1
g dg Fo-mo AN : T {--mm--- -
- =1 | | | 1 1 1
s ] : : ; : : :
w 1 1 1 I | 1 1
- Ell 1 1 | 1 1 !
o ! ! ! | | | |
- | | | | | | |
Q 1 I 1 1 1 I 1
2ol | i i | | |
R — e L | 1 o -
:I 1 1 1 1 1 1
il 1 1 1 1 1
d 1 1 1 1 1
rrrrrrrrrod rTrrrrri1T11
3.0 3.2 38 4.0 4. 4.4 46 48
Time Of Flight (ms)
Start Size Min Max Mean Total
ROI 0.200 0.200 16.600 16.600 0 22174 73574 1221254




Meaningful live displays — Insfrument Status

Detector

Spin Flipper 2

FOM-V in Guide

|
|
Guide 53‘ Spin Flipper 1

Sample Environment Devices:

Bruker Magnet

fagnet H (5 Telsla)

CCR11

CCR-High Pressure

Chopper Frequency:

Keithley High Voltage
Keithley Low Voltage

High Voltage (up to 2 KV)

Six Position Sample Changer

- Super Mirror Polarizer

Nl
1S1}

B

BL-3 SNAP

Neutrons

BL-4BLR



Instrument Q configuration planning and handling tools

| 1. Set Up Experiment || 2. Align Sample H 3. Calc Slits and Angle Resolution | 4. Preview Q Range | 5. Acquire Data |
— Reflectivity Calculation —Q Planning
Delta Theta: 0.01158 ThetaMin: 0.3344 " degree
Front SLD: NS | Use SANGLE | 3.9088 deg
Back SLD: 2.000 ' '
La?rer SLD: 4.500 Lambda center: 5.350 Angstrom
Thickness: 120,000 Lambda width: 5.500 Angstrom, at 30.0 HzHz
Qminto Measure Qmax to Measure numpy.logspace .
(1fAngstrom) {1f/Angstrom) num ® Q overlapping rate: 40.000 %
Q Values:  0.01000 . 0.25000 500 NTheta factor: 2.500
Update
)2 A ] [e a | & /[F) Qmin(s) Qmax(s) Theta Qmin Qmax  NTheta
S ' k 0.3343 0.0091 0.0282 nan
W 3 v
;- 0.7586 0.0205 0.0640 2.2692
™ 1.7214 0.0466 0.1452 2.2692
\ 3.9058 0.1058 0.3292 2.2689
(1 \/
Ly
Wi=g /’H—x\
— 3
E||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| |||||||||ﬁ||||
)
002 004 006 0.08 010 012 014 016 018 020 022 024 026 28 030 032 034
Q

BL4A:CS:ExpPlan:RArray
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Experiment automation tools — CrystalAlign

.
-
/ Observed Bragg Peak List (all angles are in degrees)
UB Matrix: h k | Q(UA) d(A) TwoTheta Azimuth InPlane OutOfPlane Omega, Chi, Phi
array([[-0.0449, 0.0214, 0.2346), 1 -1 -1 25981 24184 30.67 215 3066  1.10 58.8491, 0.0000, 0...
[0.1716, 0.1666, 0.0177), 2 -2 0 42403 14818 51.14 0.35 5114  -0.27 104.2920, 0.0000, ...
[-0.1614, 0.1711, -0.0465]) 0 0 -2 2983 21059 3537 4.07 3530  2.36 6.2219, 0.0000, 0..

HIGH FLUX | SPALLATION
ISOTOPE NEUTRON
SOURCE

REACTOR
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Experiment automation tools — Operating Modes

1.2 Sample Environment Device and Operating Mode

_ )NO Special SE Devices

( JRobot

() Liquid/Solid cell

() Electrochemical Cell

C)Rheometer

() Multi-Environment Chamber

(e) Langmuir Trough (e) Free Liquid - zs

() Flow/Shear Cell
1.3 Align sample BEFORE collecting direct beam data?
O Yes (®)No

Substrate thickness: 0.00 mm

Change Mode Only: Reflectivity Direct Beam

~Instrument Status
p

Choppers Phase Locked b Busy?
OK 7~
Motors Status P S
SE Device Langmuir Trough Operating Status
Operating Mode Free Liquid Is the instrument busy?
Dk Green: NO
Motor Positions 0 (0: Sample; 1: Direct B|Orange: YES

HIGH FLUX
ISOTOPE
REACTOR

SPALLATION
NEUTRON
SOURCE
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Experiment automation tool

1. Set Up Experiment | 2. Align Sample | 3. Cale Slits and Angle Resolution 4. Preview Q Range 5. Acquire Data

DirectBeam | Data | Mag/Temp/Sample Changer | Advanced Options

2019-03-20- 13:55:44 INFO Working on updating total ime...

Spin Flipper States (Polarization States): 2019-03-20- 13:55:44 INFO ===Successfully updated total time===

/| Oft Off (Up Up) 2019-03-20- 13:55:45 INFO Set SelectedRow to -1
N 2019-03-20- 13:55:46 INFO ===Updated the table related PV===
|v/| On Off (Down Up) 2019-03-20- 13:55:46 INFO Working on updating total time...

2019-03-20- 13:55:46 INFO ===Successfully updated total time===

2019-03-20- 13:58:31 INFO ===Updated the table related PV===

On On (Down Down) 2019-03-20- 13:58:31 INFO Working on submitting scan jobs... A
2019-03-20- 14:20:14 INFO Set SelectedRow to -1 g

2019-03-20- 14:21:16 INFO Set SelectedRow to -1

Off On (Up Down)

Repeat Step 1 (for total reflection) with: 5.350 Angstrom
| New Calibration Table | || Use saved motor positions: Chopper Frequency: 30.000 Hz Hz Total Time: 169.000 mins Update Total Time
iy Calibrate |
| Submit i Table: jtmp/Lakey/second.csv | Enable Load
Shutters: @) | Save Table |
|  Delete One Row | | Print Table | | | Keep same number of loops | Update Row Time |
Title SeqTotal SeqNum Lambda SampleX SANGLE DANGLE S1HWidth  S2HWidth S3HWidth  SSHWidth RSlit4 LDetSlit RDetSlit Off Off (s) On Off (s) Time (min)
S1 bme: H2O 4 X 5.35 -4.68815 0.334394 2.004379 0.302100 0.299500 0.336000 -55.015930 -8.780815 -29.985085 61.0 77.0 5
2 0.758600 2.852978 0.685338 0.679440 0.762243 61.0 150.0 14
3 1.721396 4.778571 1.555153 1.541768 1.729663 61.0 84.0 50
4 3.905761 9.147300 3.528563 3.498195 3.924519 61.0 61.0 100
Click to add r...
HIGH FLUX | SPALLATION
%OAK RIDGE ISOTOPE NEUTRON
National Laboratory | REACTOR | SOURCE
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...and the rewarding
journey goes on! ©
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